We report on a clear spectral state transition of the neutron star low-mass X-ray binary 4U 1705 − 44 observed by the Rossi X-ray Timing Explorer. In the X-ray color-color diagram (CCD), the source, classified as an Atoll, samples the upper parts of a Z, starting from and returning to the left bottom of the Z. We follow the path of 4U 1705 − 44 on its color-color diagram, model its broad band X-ray/hard X-ray spectrum, and compute the Fourier power density spectrum of its X-ray variability. The energy spectrum can be described as the sum of a dominating Comptonized component, a blackbody and a 6.4 keV iron line. During most observations, 4U 1705 − 44 displays strong band limited noise with an integrated fractional RMS varying from ∼ 10 to ∼ 20%. The spectral transitions of 4U 1705 − 44 are shown to be primarily associated with changes in the temperature of the Comptonizing electrons. During the soft to hard transition, the source luminosity decreased from ∼ 2.1 to ∼ 0.7 × 10 37 ergs s −1 , whereas the hard to soft transition took place at higher luminosities between ∼ 2.5 and ∼ 3.1 × 10 37 ergs s −1 . In the hard state (top branch of the Z), the source evolves from left to right on the CCD, while its luminosity smoothly increases. Along this branch, the increase in the soft color is related to a smooth increase of the blackbody temperature, while the electron temperature remained remarkably constant (∼ 13 keV).
Introduction
Low-Mass X-ray Binaries (LMXBs) with neutron star primary have been divided in two classes; the so-called Atoll and Z sources (Hasinger & van der Klis 1989) . This classification derives from the different shape of their X-ray color-color diagrams (CCD). In CCD, Z sources display a Z-like track, whereas the Atolls display a more curved shaped track (Méndez 1999 ) (C-like) in which an "island" and a horizontally elongated "banana" states can be identified (see Fig. 1 taken from Wijnands 2001) . Different positions on the CCD are associated with different power density spectra of their X-ray variability for both classes of sources (see also Fig. 1 ). The position of the source on the CCD is thought to be a good indicator of the mass accretion rate (Ṁ), which in the case of Atoll would increase from the island to the banana states (see the arrows in Fig. 1 ). Many properties of these systems have been shown to correlate well with the source position in the CCD (Méndez 1999 ). The differences between Atolls and Z were thought to reflect differences in the mass accretion rate and neutron star magnetic fields; where Z sources would have on average larger magnetic fields and larger mass accretion rates in agreement with their larger luminosities (Lamb et al. 1985; Hasinger & van der Klis 1989 ).
However, recently, two groups have independently shown that, when considering large amounts of data, sampling wider ranges of source states, Atolls CCDs tend to resemble those of Z sources. This is certainly the case for 4U 1705 − 44, 4U1608-522 and Aql X-1 (Gierliński & Done 2002a; Muno, Remillard & Chakrabarti 2002) . It has thus been argued that the previous distinction between Z and Atolls could be an artifact of incomplete sampling of the source intensity states, further leading to the conclusion that Z and Atolls are actually responding similarly to a varying mass accretion rate.
In this paper, we report on a clear spectral state transition of 4U 1705 − 44 observed during consecutive RXTE observations. During these observations, in its CCD the source sampled the top and diagonal branches of the Z reported by Gierliński & Done (2002a) and Muno et al. (2002) . We extend previous work on the source by following its path on the CCD, modeling its broad band energy spectrum and computing the Fourier power density spectrum of its variability along the whole transition. This enables us to determine which spectral parameters drive the changes in X-ray colors, to get some insights on the accretion geometry changes associated with the spectral transitions, and finally compare the general properties of 4U 1705−44 with those of Z sources when they occupy similar branches of the Z on their CCD. We present the RXTE observations and the results of our spectral and timing analysis of the persistent emission of 4U 1705 − 44 in section 2, and discuss our results in section 3.
Observations and results
4U 1705 − 44 is a classical LMXB (Liu, van Paradijs & van den Heuvel 2001 and reference therein) characterized by large intensity variations, which make it an ideal tool to study spectral state transitions in those systems. The large variability of the source is best illustrated by the long term RXTE All Sky Monitor (ASM) light curve shown in Figure 2 .
Over the last few years, 4U 1705 − 44 has been observed many times by RXTE (for a description of RXTE, see Bradt, Rothschild & Swank 1993) . One particular set of observations (proposal number 40051 led by Dr. Shuang Nan Zhang) deserves some attention as it started while the source intensity was slowly decaying (in February-March 1999) and then rising again to its original level (see upper panel of Figure 2 ). A total of 14 snapshots were performed during this episode (see square dots in Fig. 2 ). The RXTE observation log is given in Table 1 . As can be seen, the observations span ∼ 30 days, with about 2 days between each.
PCA and HEXTE light curves
We analyzed the RXTE PCA and HEXTE data using FTOOLS 5.1 and following standard recipes, using a customized version of REX 0.3. PCA light curves were extracted from PCA units 0, 1 and 2, in four consecutive energy bands: 2.9-4.3 keV, 4.3-6.5 keV, 6.5-10.1 keV, and 10.1-16.2 keV (REX channels 8-11, 12-17, 18-27, 28-44) . We filtered the data using standard criteria: Earth elevation angle greater than 10 degrees, pointing offset less than 0.02 degrees, time since the peak of the last SAA passage greater than 30 minutes, electron contamination less than 0.1. The background of the PCA has been estimated using pcabackest version 2.1e. The PCA light curves from the 14 pointings are shown in the top panel of Figure 3 (hereafter called observations 1 to 14). Two bursts detected during observations 4 and 11 were filtered out. We show the HEXTE-0 light curves in Figure 4 in three consecutive energy bands: 20-40 keV, 40-70 keV, 70-110 keV. The source is detected above the 3σ level between 70 and ∼ 110 keV in the observations 3 to 13.
Color-color diagram
We followed the spectral evolution of the source during the observations by computing hardness ratios: the soft color (HR1) is defined as the ratio between the 4.3-6.5 keV counts and 2.9-4.3 keV counts, and the hard color (HR2) as the ratio between the 10.1-16.2 keV counts and 6.5-10.1 keV counts. The time evolution of the soft and hard colors is displayed in the lower panels of Figure 3 . The most spectacular spectral transitions occurred between observations 2 and 4 (in 4 days), and in a reverse way between observations 12 and 14 (again in 4 days). It is remarkable that after the first transition, a slight decrease of HR1 can be observed simultaneously with an increase of HR2 which reached a maximum in observation 6. Then HR2 remained remarkably constant whereas HR1 kept increasing very progressively (observations 7 to 12, 12 days). It is worth noting that while HR2 remained constant, the hard X-ray flux observed by HEXTE continued to increase (see Fig. 4 ). This indicates that the spectral shape between 6.5-16.0 keV remained constant, only the hard X-ray flux increased. In observation 14, 4U 1705 − 44 had returned to a spectral state very similar to the one of observations 1 and 2. Taking the mean colors during each observation, the path followed by the source on its CCD during the transition is shown on Fig. 5 .
To complete the lower part of Z, we reanalyzed some archival data from proposal number P20074 (led by Dr. Phil Kaaret), in which the source was observed at much higher intensities (June-September 1997) . For that purpose, we computed the hardness ratio in similar energy bands, and correcting for the shift in gain of the PCA between the two observations (both are epoch 3 data). The X-ray colors are very sensitive to the exact values of the channel energy boundaries over which they are computed. For the two observations, we computed the corresponding PCA energy responses to get the channel energy boundaries. We fitted with a polynomial function the count spectrum (normalized in counts/s/keV) of observation P20074. We then computed the expected number of counts by numerically integrating the fitted polynomial function over the energy boundaries of the observation P40051, which is the reference point for the X-ray colors. This is the exact treatment which naturally accounts for the shape of the source spectrum and gain shifts. Gain shift induced color variations within the data of observation P40051 (spanning one month) are less than 1% and are therefore negligible. Residual variations due to the approximations used in the PCA response generation as reported in (Gierliński & Done 2002a ) are also negligible. The CCD shown in Fig. 6 combines the two data sets and reveals the Z shape reported previously by Gierliński & Done (2002a) and Muno et al. (2002) . The data taken from observation P20074 sampled the bottom branch of the Z, during which the averaged unabsorbed 0.1-200 keV flux was 1.3 × 10 −8 ergs s −1 cm −2 , corresponding to a bolometric source luminosity of ∼ 8.8 × 10 37 ergs s −1 at the distance of 7.4 kpc (Haberl & Titarchuk 1995) . This is just about a factor of 10 larger than the minimum luminosity of the observations of proposal P40051. This means that 4U 1705 − 44 samples the Z shape while its luminosity changes by only a factor of 10. Hence one might be able to observe a Z, even from those sources characterized by moderate intensity variations and not only from those sources exhibiting very large (factor 100-1000) intensity variations (Gierliński & Done 2002a; Muno et al. 2002) .
Spectral analysis
We extracted PCA (units 0, 1, 2, top layer only) and HEXTE spectra for each observation. For the PCA response matrix generation we used pcarsp.v7.11. To account for uncertainties in the PCA response (see for example Tomsick, Corbel & Kaaret 2001) , a systematic error of 0.5% has been added to the PCA count spectra corresponding to the four brightest observations. The PCA spectra were fitted between 3.0 and 25.0 keV whereas for HEXTE, the data were fitted up to ∼ 30 keV for the soft spectra and up to ∼ 100 keV for the hard spectra. For all observations, the PCA and HEXTE (0 and 1) spectra were fitted jointly, leaving the relative normalization between spectra as free parameters of the fit.
With the spectral analysis of the persistent emission, we wish to determine which parameters drive the changes observed in the CCD. For this purpose, we tried to fit the whole data set with several physical models, while trying to keep the number of free parameters as low as possible. The most simple model which provides a good fit to the data is made of the sum of a thermal comptonized component modeled in XSPEC by Comptt (Titarchuk 1994 ) (a spherical geometry was assumed but a disk geometry works equally well), a soft component which we modeled by a single temperature blackbody and an iron line whose energy was fixed at 6.4 keV. Similar models have been shown to apply to several Atoll sources in similar states (e.g. Barret et al. 2000) . Leaving the line energy, as a free parameter yields an average value very close to and consistent with 6.4 keV. The line width (σ 6.4keV ) was found to be consistent with being constant and narrow, with a mean value of ∼ 0.7 keV. Such a line could be produced through the irradiation of the accretion disk by the central X-ray source (e.g. Barret et al. 2000) . The column density (N H ) towards the source is not accurately known and cannot be well constrained by the PCA whose energy threshold for the fit is ∼ 3 keV (see e.g. Langmeier et al. 1987) . It was initially left free in order to determine its average value. No significant N H variations were found within the observation data set. Therefore, its value was frozen at the average (2.4×10 22 cm −2 ) measured by the PCA. This value is consistent with the one reported by Vrtilek et al. (1991) . Fixing the absorption makes the fitting procedure more stable by avoiding the degeneracy between the absorption and blackbody parameters.
Similarly, during the first run we found that the seed photon temperature derived from Comptt was systematically lower than 1.0 keV, and also poorly constrained. In the fits, its value was frozen at the mean observed during the first run (i.e. 0.4 keV). Finally, 4U 1705 − 44 is relatively faint for HEXTE, which means that for the lowest statistics spectra, the electron temperature and the optical depth (τ ) of the Comptt model cannot be constrained simultaneously. This is the case for observations 4 to 8. We checked, by computing hardness ratios between (40-70 keV to 20-40 keV) in HEXTE, that the source did not exhibit any significant spectral changes in the HEXTE energy range between observation 4 to 10 (note that the constancy of the hard color as shown on Fig. 3 indicates that the spectral shape between 6 and 16 keV is constant as well). We set τ to 5.5 for observations 4 to 8, as this is the mean value derived from observations 9 and 10, during which it was the best constrained. Leaving τ as a free parameter yields consistent results within error bars. The results of the spectral fitting are listed in Table 2 . Four representative spectra are shown in Figure 7 . The way the spectral parameters and luminosities evolve during the observations is shown in Fig 8 and Fig. 9 .
Finally, beside the above model, is worth noting that for observations 1, 2 and 14 (high luminosities), another simple physical model fit the data as well. In this model, the seed photon temperature is left free and the soft component is fitted by a multicolor disk blackbody. The parameters of the comptonized component (electron temperature and optical depth) do not change significantly with respect to the model described above. In all three observations, the seed photon temperature derived is ∼ 1.1 keV, the inner disk temperature is ∼ 0.6 − 0.7 keV, and the projected inner disk radius (R in √ cos θ) is ∼ 20 ± 5 km (at the distance of 4U 1705 − 44). Such a model has also been shown to apply to Atoll sources when observed in similar spectral states (e.g. 4U1608-52, Gierliński & Done 2002b ).
Power Density Spectra
Power density spectra were computed using E 16us 64M 0 1s data in the 0.015-2048 Hz range between 3 and 30 keV, in the exact same time intervals as the energy spectra. The spectra of observations 7, 8, and 9, 10 are very similar and were grouped together. The Poisson counting noise level estimated between 1300 and 2048 Hz was subtracted. The 12 power density spectra so computed together with the integrated RMS amplitude are shown in Figure 10 .
Without entering into the details of the shape of the power density spectra, there are several noticeable features worth mentioning. All power density spectra are characterized by the presence of a strong bandlimited noise component. This noise is made of up to 3 broad features whose characteristic frequencies evolve during the observations. Noise is detected up to ≥ 500 Hz between observations 7 to 13, during which the total integrated RMS amplitude is the largest (15-18%). This high frequency component has been established in several Atoll sources, and proposed as a possible way to distinguish between black hole candidates and neutron star systems (Sunyaev & Revnivtsev 2000 ; see however Belloni, Psaltis & van der Klis 2002) . Between observations 1 and 2, whereas the energy spectrum remained unchanged despite a decrease of ∼ 15% in count rate, the power density spectra of observation 2 reveals the presence of an additional low-frequency component below 1 Hz. This shows that, there is not a one-to-one relationship between the energy spectrum and the variability of the source, and there are processes contributing to or modifying the power density spectra without affecting the shape of the energy spectrum. The power density spectra of observations 1 and 14 are very similar in shape but differ in RMS values, due to the presence of a ∼ 750 Hz Quasi-Periodic Oscillation (QPO) in the latter observation (it is barely visible in Fig. 10) . A detailed modeling of the power density spectra with multi-Lorentzians (e.g. as in van Straaten et al. 2000; Belloni et al. 2002) , and the evolution of the characteristic parameters of these Lorentzians as a function of colors, spectral parameters and fluxes will be reported elsewhere.
Discussion
We carried out a spectral and timing study of 4U 1705−44 during a well sampled spectral state transition. We discuss below the results so obtained, emphasizing the spectral parameters driving the changes in Xray colors, the path followed by the source on its CCD during the transition, and the implications of our observations in the framework of an accretion model proposed for Atoll sources. Then, we briefly comment on the remaining differences between Z and Atolls.
Spectral transitions in 4U 1705 − 44
The energy spectrum of 4U 1705 − 44 is accurately fitted by the sum of a Comptonized component, a blackbody, and a 6.4 keV iron line. Within this model, the two spectral parameters which vary the most during the observations are the blackbody temperature (kT BB ) and the electron temperature of the Comptonizing cloud (kT e ). The spectral transitions soft to hard and later hard to soft (associated in the CCD with a decrease/increase of the hard color) are clearly related to an increase and then a decrease of kT e . The good correlation between the hard color and kT e is shown in Fig. 11 . In the hard state (at constant hard color), changes in the soft color are driven by changes in kT BB (see Fig. 11 ).
During our observations, the bolometric source luminosity computed by extrapolating the fitted model from 0.1 to 200 keV ranged from 6.9 × 10 36 to 3.1 × 10 37 ergs s −1 (see Fig 9) . The Comptonized component is always carrying most of the luminosity (up to ∼ 95%). The fraction of luminosity in the blackbody is the largest in observations 1, 2, and 14, when it reaches ∼ 20%. We showed that a significant fraction of the X-ray luminosity can be carried out (up to 30%) in hard X-rays (20-200 keV, Fig. 9 ). This is typical of Atoll sources in the low luminosity regime (e.g. Barret et al. 2000) . The X-ray count rate is a good measure of the bolometric source luminosity for soft spectra but can underestimate the luminosity of the source by up to ∼ 30% for hard spectra (see the parameter η in Table 2 ).
The present observations demonstrate that in the hard state, the source evolves from left to right in the CCD while the mass accretion rate (inferred from the bolometric source luminosity) increases (Fig 5) . This has already been shown by Gierliński & Done (2002a) and is different from what has been assumed in the past (see Fig 1) . When moving from and to the bottom of the Z, the source followed different paths, as shown in Fig. 5 . Between observations 1 and 6 during which the soft to hard spectral transition occurred, the bolometric luminosity decreased by about a factor of ∼ 3; from ∼ 2.1 to ∼ 0.7 × 10 37 ergs s −1 . On the other hand, during the opposite transition (hard to soft) between observations 12 and 14, the source luminosity was higher and increased only by a factor of ∼ 1.2 (from ∼ 2.5 to ∼ 3.1 × 10 37 ergs s −1 ). In addition, during observation 13, the bolometric luminosity of 4U 1705 − 44 stopped increasing (it even decreases slightly, Fig.  9 ). This observation is characterized by a strong decrease of the hard X-ray flux, whereas the soft X-ray flux continues to increase smoothly. This effect has been observed in other sources (Aql X-1, 4U1608-52) and led to the interesting speculation that it could be associated with the formation of a jet (Gierliński & Done 2002a ). The source luminosity would stop increasing because some energy would be dissipated as kinetic energy in the jet instead of being radiated. So far, 4U 1705 − 44 has not yet been detected at radio wavelengths (Fender & Hendry 2000) , but radio observations during these episodes of variability would be worthwhile.
The X-ray spectra of Atoll sources are generally explained in the framework a model made of a truncated accretion disk with a hot inner flow which merges smoothly with the boundary layer (Barret et al. 2000; Barret 2001 ; see also Done 2002) . Conduction of heat between the hot inner flow and a cold standard disk leading to the evaporation of the disk has been proposed as a mechanism for the transition (Różańska & Czerny 2000) . The truncation radius of the disk is the critical parameter of this model. This is because the disk represents a powerful source of cooling (in addition to the neutron star) for the comptonization; the closer the disk gets to the neutron star, the more effective it cools the inner flow (e.g. Done 2002 ).
The spectral evolution of 4U 1705 − 44 presented here can be interpreted in the framework of this model, involving a varying disk truncation radius.
At the beginning of our observations (1 and 2), the truncation radius is small; the disk is close to the neutron star surface. Its temperature is high enough to be detectable in the PCA band pass. At the same time, the inner flow is cool and the relatively large optical thickness of the inner flow prevents from seeing the neutron star surface. The soft component is therefore likely to arise from the disk. This would favor the spectral model in which the soft component is fitted with a multi-color disk blackbody (see section 2.3).
Later on (from observation 3 to 6), the disk recedes (the truncation radius increases), and simultaneously the inner flow heats up while its optical depth decreases (the hard color increases). The soft to hard spectral transition might occur simultaneously with the disappearance of the disk emission and the appearance of the neutron star surface emission, resulting in the complex behaviour of the soft color, which first increased and then decreased. Unfortunately, the sensitivity and spectral resolution of the PCA do not allow to separate the disk and the neutron star surface emissions, and determine which one is present and dominates over the other.
From observations 6 to 12, the disk is still truncated at large radii and the soft emission remains dominated by the neutron star surface, and the corresponding temperature of the blackbody increases. This translates to an increase of the soft color, while the hard color remains constant. Again, the data does not allow to rule out a disk origin for the soft component, but the small radius measured for the blackbody component supports the idea that it comes from the neutron star.
Later (between observations 12 and 13), the disk may get sufficiently close to the neutron star that its emission reappears in the PCA band pass. Then, the disk contributes to the cooling of the inner flow, which becomes cooler and thicker. The soft and hard color decreases; this is the transition between the hard state to the soft state. In observation 14, the system is back to a state similar to observations 1 and 2. It has been shown that at even higher accretion rates (not explored with the present data), the temperature of the disk further increases, which leads to an increase of the soft color and thus explains the elongated shape of the soft state seen in the CCD (Gierliński & Done 2002b) . Now the reasonable question to ask is which parameter sets the disk truncation radius? The data presented here demonstrate clearly that it cannot be the instantaneous mass accretion rate inferred from the bolometric source luminosity. This is best illustrated by comparing observations 3 and 9 (also 2 and 11) which have very similar inferred accretion rates and very different spectral shapes. One possibility could be that the truncation radius depends at some level on the average accretion rate over timescales of days, similarly to what has been proposed by van der Klis (2001) to explain the "parallel tracks" phenomenon in LMXBs. A detailed modeling of the Fourier power density spectra is underway to determine how the timing properties of 4U 1705 − 44 and their relation to its spectral evolution can better constrain this hypothesis.
Atolls versus Z
CCDs have been extensively used not only because they are sensitive to spectral variations, but also because different power density spectra are associated with different positions in the CCD. The similarities in the CCD of 4U 1705 − 44 and Z sources make relevant the comparison of the power density spectra of 4U 1705 − 44 and Z sources.
Comparing Figures 1 and 10 , the most significant difference is found between the diagonal branch power spectra of 4U 1705 − 44 and the normal branch power spectra of Z sources. On the normal branch, the power spectra of Z sources are characterized by power law noise at low frequencies below ∼ 1 Hz, a normal branch oscillation (∼ 5 − 7 Hz) and above ∼ 10 Hz a high frequency noise which cuts off between 50 and 100 Hz (Wijnands 2001 , see Fig 1) . The power spectra of 4U 1705 − 44 measured during the transition (e.g. observations 3, 4, 5 and 13) are different; they are characterized by band-limited noise with a strong high frequency component, and remain similar to those measured on the top branch of the Z (hard state).
On the other hand, the power density spectra of 4U 1705 − 44 computed on the top branch of the Z (see Fig. 10 ) are at first order similar in shape (presence of band-limited noise, high frequency noise) with the horizontal branch power spectra of Z sources, as previously found (Wijnands & van der Klis 1999; Wijnands 2001) . Note however that the feature seen around 10 Hz in observations 6 to 13 (see Fig. 10 ), if similar to an horizontal branch oscillation, is less coherent in 4U 1705 − 44 than it is in Z sources (Wijnands 2001 and Fig 1, see however Homan et al. 1998) .
Beside the possible difference in their power spectra on the diagonal branch, there are two other differences between Z sources and Atoll sources as illustrated in this paper; one lies in their energy spectra, the other one in the luminosities associated with the spectral transitions. The spectral changes of Z sources are much less spectacular than in Atolls (see e.g. Schultz & Wijers 1993) . In almost all states the energy spectra of Z sources remain very soft (see e.g. Di Salvo et al. 2000) , resembling those of Atoll sources in their soft states (see Barret 2001 for a review of neutron star LMXB spectra). At the opposite, Atolls display large spectral variability with clear state transitions while moving on their CCD as illustrated in this paper (see Figure 7) . In Z sources, the transitions are not related to large intensity changes (less than a factor of 2) and take place at luminosities around L Edd (L Edd is the Eddington limit assumed to be 2.5 × 10 38 ergs s −1 , see e.g. Schulz & Wijers 1993; Di Salvo et al. 2000 . In 4U 1705 − 44, the transitions occurred between 5 and 10% L Edd , and probably at lower luminosities in other sources (Gierliński & Done 2002a ). Despite these differences, the observed similarities in the CCD of Atoll and Z sources suggest that the underlying geometries of these systems respond similarly to a varying mass accretion rate (Gierliński & Done 2002a ). Trying to accommodate the differences in the critical luminosity for state transitions and spectral shapes, Gierliński & Done (2002a) proposed that they can be reconciled in a model where the only fundamental difference between Z and Atoll sources is the neutron star magnetic field. It is assumed that the magnetic field of Z sources is stronger than in Atolls (Lamb et al. 1985; Hasinger & van der Klis 1989) . The same spectral behavior can be observed in both Z and Atolls, but the higher accretion rate of Z implies that they are stable against the disk instability, and so vary only within a factor of ∼ 2. In addition, the accretion rate is so high that evaporation is inefficient, and the truncation of the disk is caused by the neutron star magnetic field (Done 2002) . Hence, the disk is truncated closer to the neutron star than in Atoll sources, the inner flow is thus cooler, giving rise to softer spectra (Gierliński & Done 2002a) . Because the accretion geometry remains basically the same, such a model could explain at the same time the similarities in the CCD shape of Atoll and Z sources, together with the differences in spectral shapes and in luminosities for state transitions. Now, it would be worth investigating whether it could also accommodate the difference in power spectra observed between 4U 1705 − 44 and Z sources on the diagonal branch of the Z. This again will be discussed in a forthcoming paper.
Conclusions
We followed the spectral and timing evolution of 4U 1705 − 44 while it moved on the upper branches of the Z reported recently in its color-color diagram (Gierliński & Done 2002a; Muno et al. 2002) . The data set presented here is remarkable by the fact that there are several observations with similar bolometric luminosities, but different properties of the energy and power density spectra. This nicely illustrates the difficulty in interpreting snapshot observations of a variable source, for which the long term history is unknown.
We have related the changes in X-ray colors to changes in the energy spectrum modeled by the sum of a dominating comptonized component, a blackbody and a 6.4 keV line. The spectral transitions are primarily driven by changes of the electron temperature. The spectral evolution of 4U 1705 − 44 can fit within a scenario in which the accretion geometry is made of a truncated accretion disk of varying radius and an inner flow merging smoothly with the neutron star boundary layer. The soft component observed could be dominated by the accretion disk emission at the highest luminosities, and by the neutron star surface at the lowest luminosities. The comptonized component is always originating from the inner flow. The data presented here show that the truncation radius is not set by the instantaneous mass accretion rate, as observations with the same bolometric luminosity have very different spectral (and timing) properties.
Comparing the power density spectra of 4U 1705 − 44 and Z sources when they occupy similar branches of the Z shows that the most significant difference is on the diagonal branch on which the power density spectra of 4U 1705 − 44 remain similar to those measured on the top branch of the Z (the hard state). There are two other differences between Z sources and 4U 1705 − 44 both in the luminosity associated with the spectral transitions and on the spectral shape.
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Finally, we wish to thank an anonymous referee for his/her excellent report which helped us to clarify some of the arguments presented in this paper. -March 1999 (proposal P40051) . The start and stop times of the observations are given (from PCA files), together with the PCA exposure time, and the net source count rate in the 3-16 keV range for PCA units 0, 1 and 2. The HEXTE-0 net source count rate are also given in the 20-100 keV band (HEXTE-1 count rates are not listed but they are about 25% lower than the HEXTE-0 ones, due to the loss of the pulse height analyzer of detector #3). Table 2 : Best fit spectral parameters derived for 4U 1705 − 44. The parameters are the blackbody temperature (kT BB in keV), the radius of the blackbody computed at a distance of 7.4 kpc (R BB in km), the electron temperature (kT e in keV) and the optical depth of the spherical scattering cloud as derived from the Comptt model in XSPEC (τ ), the width of the 6.4 keV line in keV (σ 6.4keV ), the χ 2 of the fit with the number of degree of freedom. All errors are given at the 90% confidence level. L Tot is the total 0.1-200 keV bolometric luminosity is given in units of 10 36 ergs s −1 at a distance of 7.4 kpc (Haberl & Titarchuk 1995) . f BB is the percentage of luminosity carried out by the blackbody component. EqW is the equivalent width of the 6.4 keV line. η is a bolometric correction factor. It gives in percentage by which the luminosity would have been underestimated from a direct scaling of the 3-16 keV count rates (normalized to observation 1). f Hard is the percentage of the source luminosity radiated above 20 keV. Levine et al. (1996) . The data were retrieved from the HEASARC public database. The upper panel represents a zoom around the time period during which the RXTE pointed observations were performed. The time of the pointed observations are shown at the top of the plot with square dots. The decay and the rise of the event were perfectly sampled by the pointed observations. The source intensity ranges from ∼ 15 mCrab up to ∼ 100 mCrab during our observations. Overall the source intensity can reach ∼ 500 mCrab in X-rays. Table 2 . For observations 4 to 8, the optical depth has been frozen to 5.5; the mean value observed in observations 9 and 10. This allows a better determination of kT e in the Comptt model. figure. Note the presence around 10 Hz of a broad feature in observations 6 to 13 and the presence of noise extending above ∼ 500 Hz in observations 8 to 12. Fig. 11 .-The hard (top) and soft (bottom) colors as a function of the parameters to which they are the most sensitive to, namely the electron temperature (kT e ) and the blackbody temperature (kT BB ) respectively. The arrows give the sense 4U 1705 − 44 moved on these plots. The soft color shows a very strong correlation with kT BB when the source is in the island state (IS).
